
  Mathematical Association is collaborating with JSTOR to digitize, preserve and extend access to The Mathematical Gazette.

http://www.jstor.org

Review 
Author(s): G. B. Mathews 
Review by: G. B. Mathews 
Source:   The Mathematical Gazette, Vol. 8, No. 118 (Jul., 1915), pp. 125-126
Published by:  Mathematical Association
Stable URL:  http://www.jstor.org/stable/3603214
Accessed: 04-11-2015 02:01 UTC

Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at http://www.jstor.org/page/
 info/about/policies/terms.jsp

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content 
in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. 
For more information about JSTOR, please contact support@jstor.org.

This content downloaded from 132.210.236.20 on Wed, 04 Nov 2015 02:01:15 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org
http://www.jstor.org/action/showPublisher?publisherCode=mathas
http://www.jstor.org/stable/3603214
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/page/info/about/policies/terms.jsp


THE TEACHING OF INDICES AND LOGARITHMS. 125 THE TEACHING OF INDICES AND LOGARITHMS. 125 

? 10. The Distributive Law of Indices.-Let a and b be any positive numbers, 
not necessarily integers, and let n have any value, positive or negative, 
integral or fractional. 

Then log(ab)" =n log(ab) 
= n(log a + log b) 
= n log a +n log b 
= log a"+ log b' 
= log(a"b); 

. (ab)' = a"b", 
i.e. An index applied to a product is distributive over the factors of the product. 

Also, (a) (a.b-r 

=a'. (b-l)l 

a- 

i.e. An index applied to a fraction is distributive over the numerator and 
denominator of the fraction. W. J. DOBBS. 

REVIEWS. 

Combinatory Analysis. By MAJOR P. A. MACMAHON. Vol. I. Pp. xx+ 300. 
15s. net. 1915. (Cam. Univ. Press.) 

Major MacMahon is a past-master in every kind of symmetrical algebra, 
and this work will be welcomed by all who enjoy " tactic " permutations, 
the theory of forms, and so on. It is full of originality and elegance in the 
best sense of the term. 

After an introductory chapter on Symmetric Functions, the first section 
deals with Distributions, and particularly with Hammond's operators dx, Dx. 
We have also operators 8x, Ax operating on functions expressed in terms of 
homogeneous products, instead of elementary symmetric functions. Two 
laws of symmetry are deduced by means of them. 

Section II. is on Separations; for instance (ab)(c)(d) is a separation of 
(abcd). Here we have various illustrations of symmetry, one-one corre- 
spondence, and reciprocity. Girard's (generally known as Waring's) theorem 
is generalised, new differential operators are introduced, and there is a chapter 
on a calculus of binomial coefficients. 

Section III. is on permutations. Here, as elsewhere, the reader must be 
struck by the author's power of constructing and analysing generating 
functions which, by their formal expansion, give desired enumerations. 
The power of the lattice method is also illustrated. On p. 97 we have the 
statement of what Major MacMahon calls "the master theorem." Stated 
briefly, this is: 

"If (X1, X2, ... X,,)=(a1,,) (xl, x2 ... x,,), the symbol (a,,,), meaning a 
matrix, making Xi a linear function of (x1, ... x,), then the coefficient of 
X11 X2.'2 ... x,,4" in the expansion of XltlX242 ... X,,4" is equal to that of the 
same term in the expansion of 1 [(1-anxl)(1 -a22x2) ... (1- a,,,,x)], which 
means the expansion of 1 +(1-allxl) (1-a22x2)... (1-a,,n,n) and the sub- 

sequent change of such a coefficient as aria22 into the determinant a11 a12 
a21 a22 

of the matrix (an,,)." 
Applications of this are made to displacements, self-conjugate permutations, 

lattice permutations, and so on. 
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Section IV. is on the compositions of numbers. Here there is much original 
work on multipartite numbers with applications to lines of route, Cayley's 
" trees," and so on. Graphical methods now come into prominence. On 
p. 203 we are introduced to a new set of symmetric functions, or rather two 
conjugate sets of them denoted by a new notation; namely, a symbol with a 
suffix which is a partition. This seems an important idea; special examples 
are: 

a1 _= al 2 - a2 = h2 
a1i = a,3 - 2ala2 + a3 = h3, 

etc., a well-known set of functions that occur in the theory of invariants. 
Section V. is on distributions on a chess-board; under this come discus- 

sions of the " probleme des menages," and that of Latin squares. Section VI. 
is on the enumeration of partitions of multipartite numbers. It is not very 
difficult, after inductive experiment, to find a generating function; the 
interesting thing is to see how deductions are made from it without any 
appearance of effort. 

Finally we have tables of (i) homogeneous product sums in terms of mono- 
mial symmetric functions; (ii) products of elementary s.f. in terms of 
monomial s.f. ; (iii) monomial s.f. in terms of elementary s.f.-all up to 
weight 6; (iv) the simplest cases of distribution functions; (v) binomial 
coefficients; (vi) composition enumerations; (vii) the a and h s.f. above 
alluded to; (viii) symmetric tables associated with partitions, up to weight 6. 

Throughout the book the author wisely begins each new topic with a 
particular example. In this way we are able to gain some idea of his induc- 
tion, and are greatly helped in appreciating his general theorems. It may be 
added that, considering the variety of problems discussed, the general con- 
sistency of the work is remarkable. All who are interested in this branch of 
Mathematics will be eager to see the rest of the treatise. 

One result of reading this book has been to confirm my admiration for the 
genius of Hammond, in his particular line. He was the first to show how 
to make full use of linear differential operators, and his reduction of redundant 
generating functions was wonderfully ingenious. No doubt he owed much to 
Sylvester; but his name will always be remembered in connection with the 
algebra of forms. G B. MATHEWS. 

Differentialgleichungen und Variationsrechnung. (Dritter Band der 
Lehrbuch der Differential- und Integralrechnung.) By J. A. SERRET, nach 
Axel Hanack's Ubersetzung. Vierte und fiinfte Auflage, bearbeitet von 
Georg Scheffers. Pp. xiv+735. 1914. (Leipzig: B. G. Teubner.) 

This treatise has received a good deal of emendation in the course of 
successive revisions, and little remains of Serret's work except the examples 
and general outline. It is not a book for the beginner, especially if his interest 
is in the direction of Applied Mathematics, and in devices for the actual 
solution of differential equations. It is true that he will find here the usual 
methods of solution, but they are introduced incidentally and with few 
illustrations; while no examples are given as exercises for the reader, as is 
usual in English text-books. Even when methods of solution are given, they 
are not always the best available from the practical standpoint, as in the case 
of Pfaff's equation, and still more noticeably in the case of linear simultaneous 
equations (?? 871, 773). But the advanced student or the teacher to whom 
the ordinary methods of solution are quite familiar, and who is interested 
rather in a rigorous and detailed account of the general theory of differential 
equations, will find the book useful and attractive. 

On the whole, the text is clear and as easy to follow as the nature of the 
subject will allow; except, perhaps, in the treatment of Lie's group-theory, 
which would hardly be intelligible to a reader with no previous knowledge of 
the subject. The author shows good judgment in working out in detail the 
case of two equations in "normal form " (Chap. 2) before taking the more 
general case of n equations, thereby materially lessening the difficulty of 
following the discussion. With good judgment, again, he marks certain 
portions which may be omitted by a student who wishes to confine himself 
to the theory of real variables in the first instance. 
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